The incomplete polarization of l'So -23P, of mercury in resonance radiation is known to be not in accord with the predictions of Breit' and of Heisenberg2 based upon the Anomalous Zeeman levels appropriate to the transition in question. The investigations of MacNair upon the Zeeman effect of the hyper fine structure of this line suggest that the low polarization may be due to the peculiar behavior of the -0.0256 A.U. The experiments of Wilson,' Auger,2 Bothe,3 Bubb,4 Loughridge5 and Kirchner6 by the C. T. R. Wilson cloud expansion-chamber method have shown that while the most probable direction of the photo-electron tracks in a gas traversed by X-rays is nearly the direction of the electric vector of the incident radiation, there is apparently a very considerable "spread" in the direction of the tracks. Magnetic spectra of the electrons ejected from very thin metallic films at various angles show similar effects.7 Theories to account for this apparent emission from the atom over a wide range of angles instead of in one definite direction have been given by Bubb,8 Bothe,9 Auger and Perrin,'0 Wentzell' and Beck,12 but none of them is satisfactory in explaining all the now known experimental facts. The purpose of this paper is to point out that nuclear scattering of the sort postulated by Rutherford with such brilliant success in the case of a-particles has not been sufficiently considered in this connection and that it probably will account for the whole effect.
I. Experimental Facts.-The experiments bearing upon this question have been of two general types: (a) those which make use of unpolarized X-rays and study the distribution of electrons about tlhe direction of the X-ray beam (this we shall for convenience call the longitudinal distribution) and (b) those which use polarized X-rays and study the distribution about the direction of the electric vector in a plane perpendicular to the direction of the X-ray beam (this. we shall call the lateral distribution). It is necessary for the present paper and important, in general, that the present experimental situation be precisely stated and as this has nowhere been' done, the following brief summary is given: t84 PRO'C. W,. A. S.
